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(54) PROSTHETIC DEVICE FOR MAINTAINING A VESSEL OR HOLLOW ORGAN LUMEN 

(57) A prosthetic device is meant for maintaining a lumen of a vessel or hollow organ. A wire 
carcass in the form of a body of rotation is formed by two U-shaped elements forming some kind 
of an oval. The prosthetic device, preserving a lumen of a vessel unchanged and repeating it 
geometry, has a sufficient durability due to a movable connection of U-shaped elements between 
themselves. A technical result is in an increase of durability of the device. 5 dependant claims, 5 
illustrations. 



1. A prosthetic device for maintaining a lumen of a vessel or hollow organ, having a reduced 
diameter during introduction through a tube or catheter, comprising a wire carcass in the form of 
elastic body of a tube form, formed in a sweep between many rows of cells connected between 
themselves, while each of the cells comprises two U-shaped wire elements forming together with 
each other an approximately elongated oval with a big axis and lesser axis, with adjacent 
locations in neighboring rows being displaced for a half of a bigger axis of the oval with respect 
to each other in the direction of a bigger axis and are displaced for a smaller axis of the oval in 
respect to each other in the direction of a smaller axis, wherein a bigger axis of the oval is 
directed along a circumference of a tubular body, and the smaller axis is parallel to an axial 
direction of the above tubular body, so that at least in one plane, perpendicular to the axial 
direction of a tubular body, a typical row of closed cells comprises at least one closed U-shaped 
element of a ring form in this row and adjacent cells in the above row are connected between 
themselves in a flexible manner at a part of U-shaped wire elements going in an axial direction. 
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2. The device of claim 1 wherein a unit of flexible connection between adjacent cells of one row 
is made by way of winding inter-related pairs of parts going in an axial direction, at least one 
turn after the other. 

3. The device of claim 1 or 2, wherein U-shaped wire element is formed of two separate wires, 
each of which is going stepwise through rows of cell essentially in the form of a spiral. 

4. The device of claim 3, wherein two separate wires are wound on at least one turn around each 
other in axial direction, which form a unit of U-shaped cells. 

5. The device of any of claims 1-4, wherein a wire is made of a form storage alloy, exhibiting 
form storage properties during thermal activation, preferably for Ni-Ti alloy. 

6. The device of any of claims 1-5, wherein a wire is made of a form storage alloy, exhibiting 
super elastic properties, preferably for Ni-Ti alloy. 
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KopuiOK 



(54) nPOTESHOE yCTPOKCTBO JXJl^ 
no;iAEP^AHH5I UPOCBETA COCySA 
HJIH nOJIOrO OPPAHA 
(57) HpoTeaHoe ycTpoHCTso npeztHasHa^eno 
■ijisi nozwep;KaHH5i npocsera cocyjta hjih nojioro 
oprana. npoBoaoMHHH KapKac b cfcopMe rejia 
BpameHHH oopasoBan U-oopasHbiMH sjieMeHxa- 

Mil, 430pMIipyK>mHMH upHOJmSVLTQJlhHO OBaJI. 

npoTesHoe ycrpo^cTBo, coxpaHM HeHBMeHHbiM 
npocsex cocysa n noBTopM ero reoMerpHio, 
HMeer noBHineHHyio iio;rroBeHHOCTb H3-3a 
noziBn:*:Horo coez^HHeHHH U-o6pa3Hbix sneMQH- 
TOB Me^ziy coooH. TexHH^iecKHH pe3yjibTaT 
3aKj[ioHaeTca b noBMmeHiiH AO-f-iroseraocTH 
ycTpoHCTsa. 5 3,n. 4)-mi, 5 hji. 
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M3o6peTeHiie othochtch k o6iiacTH Mean- 
UHHCKOH TexHHKM, a 6oHee TOHHO, K npoTea- 
HOMV ycxpoMCTBy A-^fl nozwep:>KaHH5i npocsexa 
cocyzia hjih nojioro oprana. 

ripeziiirecTByiomHH yposcHb tcxrhkh 

Pa3;iHMHwe 3a6ojTeBaHH5i cocyaoB hjih 
novibix opraHOB BbisbisaioT cy^KCHHe njm 
no/myio odrypanmo (okk.iioshk)) hx npocsera, 

MTO npMBOAHT K nOHH^eHMK) HJIH nOJIHOH 

noTepe hx cjjyHKUHOHajibHMx cbomctb. 

lUnpoKoe pacnpocTpaHCHHe raKoro pofla 
3a6ojieBaHHH Tpe6yeT pa3pa6oTKH npwHD;HnH- 

a-TIbHO HOBMX CnOCODOB JTeMCKHH. 

ripoTesHoe ycTpoHCTBO ixns. noAAep^anHH 
npocsera cocyzia h/ih no/toro oprana npeacraB- 
nsier coooh uH-^iHHztpHMCCKoe re/io spameHHa, 
KOTopoe BBomrcsi b cocys vih6o no^ibiH opran, 
4)HKCiipyeTCH b hcooxoahmom mcctc h noAaep- 
;KHBaeT ero npocBCT. 

npooiieMa co3AaHHH ycTpoHCTB TaKoro po^a 
HMcer y;Ke OTaOTaTHJiermoK) hctophjo. Tcm hc 
MCHce, K HacTOflmcMy MOMCHry He co3AaHo 
yHHsepcajiBHoe naAe^cHoe ycTpoHCTBO, ynoBJierr- 
Bopfliomee bccm Heo6xonHMHM Tpe6oBaHHHM. 

YcTpoMCTBO jxjisi noraep:KaHHH npocBera 
cocy^a hjth no/roro oprana iioji^KHO ynoBJierBO- 
pHTb ciejryiomiiM Tpe6oBaHHHM: 

- 3Cj)(t}eKTHBHO BbinOJIHHTb Cj)yHKIj;HK) BOC- 

CTaHOBiieHHH H nozmepacaHHs npocsera cocyaa 
VLJiw. nojioro oprana; 

- iiMerb HaAe;KHyK) h npocryK) b ynpasjie- 

HHH ziocTaB/iHKDir^yio CHcxeMy; 

- BO3MO»;H0CTb HCnoyibSOBaHHH B niHpOKOM 

flHanasoHe pasMepoB or 3 mm ao 50 mm h 

6o/Eee; 

- HMerb 6HOJiorHHecKyK) coBMecTHMocrb c 
TKaH5iMH opraHH3Ma; 

- B03MO«HOCTb HCnO-7Ib30BaHIIfl B pa3;iHM- 

Hbix anaroMHMecKHx sonax cocy^OB h nojibix 
opranoB; 

- MHHHMaJIbHaK TpaSMaTHMHOCTb BO BpCMH 

H nocie onepauHH; 

- :>KecTK0CTb KOHCTpyKLCHH ^Ji9i ooecneMCHHii 
nporHBOnencTBHH BwernHKM CAaB;iiiBaioiiiHM 

CPLiaM. 

rionfalTKa C03AaHH5I 6HOjTOrHMeCKH COBMC- 

CTHMoro c TKaHHMH opraHH3Ma ycrpoHCTBa 
Ofauia npeunpHHJiTa b A.C. CCCP N 1237201 
or 15.02.86. 

H3BecTHoe ycrpoHCTBO ^JlSl noziaepjKaHHa 
npocBera cocyzia luin no-ioro oprana npeacraB- 
.i5ier coooti npoBO^iOMHbiH KapKac b (J)opMe xejra 
spameHHH. 

Kapxac oopasoBan npoBOjioMHbiM SjxeMeH- 
TOM, HMesoiHHM Kpyr^Toe HwiH npHMoyro;ibHoe 
ccMCHHe II pacnOwioMceHHhiM no bmhtoboh 
utLTTHHiipHuecKOH .^HHHH. KapKac HMcer (t)opMy 

BMHTOBOil UHjIHHUpHMeCKOW npy^HHbi H CHa6- 



^en (i)HKCHpyiomHMH sjieMeHraMH nn^ y^ep- 
jKaHiia ero na ycrpoHCTBe aocraBKH b cocyzi 
H.aH nojiHH opran. 

cDnKCHpyroiuHe ajieMCHTbi pasMemenbi no 
ooeiiM CToponaM KapKaca n qacTHMHo nepexpH- 
saror npocser cocyaa ivm no^ioro oprana. 

Ka^AHH C}5HKCHpyK)IHHH SjieMCHT BbinOvTHCH B 

BivxQ ner/iH, oziHa h3 Koropbix cct)opMKpoBaHa 
Ha Hana-ribHOM y^acrxe npoBO^iOMHoro 3.fieMeH- 
ra, a apyra^i - na xoneTOOM ero yMacnce. 

CpeACTBO AOcraBKH BhimeonMcaHHoro ycr- 
poHCTBa B cocya n;iH nojiHH opraH BKJiiOHaer 
nnrpozibrocep, Koropbiw npencTaB/rHer co6ok 
peHTreHOKOHTpacTHyio rpyoxy h penrrcHOKOH- 
rpacTHyK) rpyoxy MCHbrnero iinaMerpa, na 
noBcpxHocTH KoropoH c noMombK) coezniHH- 
TCTbHoro SvieMCHTa saxpenjieHo ycrpoHCTBO. 
Marepwaji, h3 xoroporo HsroroB/ieHa npoBo;io- 
xa xapxaca, - cnjias CHcreMH TiiraH-HHKejib, 

HBJT5IK)mHIIC5I 6lIO;iOnmeCXH COBMeCXHMblM c 

TKaHHMH opraHH3Ma. 

HaBecTHoe ycrpoiiCTBO jx^isi nojxaep^aHHK 
npocsera cocyzia HJin nojioro oprana naae^no 
nppi_ero Hcno;ib30.BaHHH. O^HaKo uejiecoo6pa3- 
HO npHMenarb ii3BecTHoe ycrpoHcrso b cocy^ax 
HLTEH noiibix opfBHax, HMCKjniHX AHaMexp ne 
6o;iee 8 ^c^^, mto o6yaiOBneHO BejimmiovL 
npeae^ibHO ApnycrHMoii Aect)opMauHH Marepna- 
-la xapxaca, xoropaa orpaHH^ena 8%_ (rax, 
Ha'sbiBaeMaH aecJjopMaixHa sctc^exra aanoMraa- 
HM (JjopMbi), a Tax»:e rpeoosanHeM mhhhmh- 
saiiHH nyHKHHOHHoro orsepcTHii (oTBcpcTHe s 
cocvAe, nepea ^ xoropoe ycrpoHCXBO bboahxcji b 
opranHSM) , 

HcnojrbsoBaHiie HSsecxHoro ycxpoHcxsa b 
cocy^ax ujm nojibix opranax c AnaMexpoM 
6o>xbine 8 mm h npH coxpanenHH ycrtosHH ne 
npesbiineHM aonycxHMOH Ae(i}opMauHii Maxe- 
pnajia xapxaca noxpe6oBa.no 6bi yMenbtctenHa 
TO.nmHHbi 3.ieMeHT0B npoBo;iOHHoro xapxaca, 
Hxo npiiBe.10 obi x noxepe nocxeAHHM 
acecxxocxH, -THOO X neooxoiXHMOCxH ysejiH^eHHH 
-[HaMCxpa nvHxiXHOHHoro oxsepcxHsi, hxo bw- 
3Ba-ao 6bi nezronycxHMbiH xpasMaxnaM cxenox 
cocyzia luin nOvioro oprana. 

TaxHM o6pa30M, yxasannoe xoncxpyxxHs- 
Hoe BhinOvTHenHe ycxpoHCxsa ^ASl nozmep^anHH 
npocsera cocyua njiji no-noro oprana npuMenn- 
MO xo;ibxo -uisi cocyaoB HiiH noviHX opranoB, 
iinaMexp xoxopHx Menbme 8 mm, hxo pesxo 
cy;xaex o6./iacxb ero HcnojibsosanHH. 

BfainojineHHe BfanneonncannbiM ycxpoircxsoM 
cjiynxmui 3ct)4)exxHBHoro BOCCxanoBJiemiH n 
nojAcp^xannfl npocsexa cocyna njin nojxoro 
oprana xpeoyex pacnovio>KeHn5C buxxob nposo- 
.lOKHoro xapxaca c MHHUMa-ibHHM maroM jxJisi 
npejoxspameHHsi npopacxanna axepocxiiepoxn- 
qecxHx 6.i5imex, ;ih6o npoxiisoAencxBHA CAas- 
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/iHBaramwM cn/iaM, nanpwMep npH B03AeHCTBHH 
onyxoiiH Ha cocya njin no;ibiM opraH. 

OaHaKo BfamoiiHeHHe Kapnaca c MWHUMajib- 
HhiM maroM MOKay BHTxaMH npnaoAHT 'k 
noTepe hm »:ecTKOCTH b cocyAC luiii nojiOM 
opraHe, mto npw BoaACMCTBHH sHeniHHx 
CAaBviHBaKDmHx cim /[m6o ophboaht k HSMene- 
HHK) ero pacnojio^eHHa b cocyae, T.e. 
npoflOJibHaji ocb Kapxaca pacno^iaraercsi nofl 
yrjTOM K ocH cocyfla, jm6o k ysMH^eHMK) mara 

MeJKAy BHTKaMH. 

H b nepBOM, h bo btopom c/iyMae KapKac 
nepecraeT sbrno-iHHTb CBoe ochobhofo c^yHKmi- 
oHajibHoe HaaHaKCHHe, BcneACTBue nero coKpa- 
raaercs npocseT cocyAa hjih nojioro oprana. 

KaK obuio onHcaHO Bbime, Kapxac CHa6»ceH 
cjDHKCHpyramHMH 3/ieMeHTaMH c nepenHero h 
aaoHero KOHua. OHKcnpyiomHe sjieMCHTH 
BbinojiHCHbi B BHue nexc/ib, jie^amHX b 
TLiocKocTH, nepncHAHKyviiipHOH OCH KapKaca 

xaKHM OOpaaOM, MTO npOHCXOSHT MaCTMHHOe 

nepeKpbiTiie npocsera Kapxaca, ^ito BwsHBaer 
o6pa30BaHHe xypoyjieHTHMX hotokob b tokc 
xpoBH H cnocoocTByer BoaHHKHOBeHHio paaiiHH- 
Horo poaa ocjio^HeniiH b bhac, HanpHMep, 

TpOM6oo6pa30BaHHM Ha HHX, npHBOA^^mHX K 

yMeHbmeHiiio npocBCTa cocyAa hjih nojioro 
oprana. 

BbimeonncaHHoe cpcACTBO AOcraBKii xapxa- 
ca AocraroMHO naAe^HO b npouecce npoBeaeHHfl 

noaieiiHero k nopa^eHHOMy yMacrxy. OAHaxo 
npH ycraHOBKe xapxaca c noMonibK) SToro 

CpCACTBa B HaMajIbHbrii MOMCHT npOHCXOAHT 

ocBo6o:>KiieHHe oahoh hs ct)HKCHpyioin;HX nerejib. 

Kapxac, HaxoA^ni^HHCH ao aroro MOiMeHTa b 
saneBOjieHHOM coctoahhh, ocBo6o>KAaeTCH h 
pesKO pacKpyMHBaerc^ b HanpasjieHHH, o6paT- 
HOM HanpaBJieHHK) Kpy^eHHH npn ero c|}HKca- 
uim, npno6peTa5i cbokd nepBOHanajibHyio 
ct)opMy. B npouecce pacKpyMHBaHnsr, KOxopbiH 
npoxoaHT HeKOHxpojiHpyeMO, npoHCxoAHx xpas- 
MaxH3auH5i cxenoK cocyAa hjih no-noro oprana, 
Mxo Heo-iaronpH^xHo oxpa;KaexcH Ha pesy^ibxaxe 
onepauHH. 

B AonoiiHeHHe k 3xoMy cjieAyex AOoaBHXb, 
HTQ xapxac MO^ex sanaxb npOHSBOJibHoe 
no.7o>KeHHe b cocyAe, He KOHxpo;mpyeMoe 
xHpyproM. 

BbimeoimcaHKbiH xapxac HMeex (JjopMy 

BKHXOBOH aVUIHHAPHHeCKOH npy'/KHHH. EOTH 

paccMoxpexb ce^eHHe xapxaca luiocKOCxbio, 
nepneHaHKVMpHoiT ero och h npoxoAflmeii 
4epe3 noBepxHocxb BHxxa, xo bmaho, mxo 
HaxoziKmiiHCH B ELxocKocxH BHXOK xapxaca 
HMeex paspbiB, hxo CHH:«aex ero :«ecxKocxb 
npH B03AeHCXBHH paAHajibHO AeHCXByionzHX ciui. 

HssecxHO eme oaho ycxpoiicxBO A-xfl 
noiijep:KaHHS[ npocBexa cocyAa hjih nojioro 
oprana (Ann Radiol, 1988, 31, n.2, 100-103), 
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npericxaB/iHiomee coooiTTipoBOTOMHWH xapKac 
B (JjopMe xejia BpameHHH. 

Kapxac o6pa30BaH npOBo-rioMHbiM s/iCMeH- 
xoM, passepxKa Koxoporo npeACxaByiaex co6om 
muiooopasHyK) ;ihhhk). JXasi H3MeHeHM5i xcecx- 
Kocxn xapKaca noc-ieAHHH no seprnHHaM CBHaan 
KanpoHOBoik mixbio. Bcxbh npoBO/iouHoro 
3.xeMeHxa pacnoiiOMcenbi BAo;ib o6pa3yionieH 
xe-Ta BpameHHH xapxaca, kxo o6ecneMHBaex 
nocxosHcxBO jiiiHeHHoro pasMcpa xapxaca npn 
AocxaBxe h ycxaHOBxe ero b nopa^enHoe Mecxo 
cocyAa HJiH nojioro opraaa. 

Jljisi (JjHKcamiH xapxaca b cxenxax cocyAa 
iLTLH nojioro oprana npcAycMoxpeHH ct)HKCHpy- 
lomiie SiieMenxbi b buac xpioqKOB. 

B BbnneonHcaHHOH xoHCxpyxuHH Hcno-ribay- 
lOXCH Maxepiiajibi, npeacibHO AonycxjiMaa 
ynpyrafl AecJ}opMauHH KOxopHX cocxanjiiiex 
AecHXbie AOiiii npouenxa. 

ilocxaBjisLFomaH CHCxeMa npeACxaB/^ex co- 
OOH penxrenoKOHxpacxnyio xpy6Ky, b xoxopow 
pasMen^en xojixaxejib, npejcxasjunocaHH co6oh 
nopmenb co mxoKOM. JXjisi xpancnopxnpoBKH 
(AocxaBKn) ycxpoHCXBO pa3Meniaexc5i b penxre- 
HOKOHxpacxHoii xpy6Ke, h nocpcAcxBOM inxoxa 
xiipypr BOSACHCXByex na nopmeHb, BsanMOAeii- 
cxByromnn c ycxponcxBOM. 

BbimeoraicaHHoe ycxpoficxso namjio mnpo- 
Koe npHMeneniie njisi nozpep^annH npocsexa 
nopa^ceHHHX y^acxxoB sen n no;rbix opranoB. 

B H3BecxH0M ycxpoHcxBe Hcno^ibaoBana 
npoBO/ioxa oojibmoro AnaMexpa jxjisl npnAannH 

KOHCXpyxmiH Heo6xOAHMOH «eCXKOCXH, HTO 

npKBomiT K 6o-xbmiiM pasMepaM AOCxaBjXHiorAe- 
ro ycxpoHCxsa. IIocneAnee pesxo orpanHMHsaex 
ero HcnojibSOBanne b apxepna.ibHbix cocvAax. 

JLjIsi xoro, Mxo6bi ncnoJibsoBaxb 3xo 
ycxpoiicxBO B apxepnavXbHbix cocyAax, neooxo- 
AHMO yMenbraaxb xcjinmny (AnaMexp) npoBO- 
;iOKH. OAHaxo npn 3xom KoncxpyxuHH xepiiex 
CBoio :KecxKOcxb h ne Mo^ex ooecncMHXb 
3ct}43eKXHBHoe nozmepjKanne npocBexa. 

3a CMex pacno;io»ceHHH sexBen npoBOJioxii 
BAO-nb nanpas-xfliomeH xe-ia spamenM xapxaca 
Aannaa KoncxpyxuHH ycxoMMHBa n HMeex 
6ojibinyio }KecxKOcxb b occbom nanpaBjiennH, 
Koxopas npeniixcxByex noBxopennio xapxacoM 
reoMexpHH cocyAa h xpaBMHpyex cxenxn cocyAa 
HJ7PI nojxoro oprana, 

ripH neooxoAHMOCXH ;iocxaBKH BhiineonH- 
cannoro ycxpoHCxsa k nopa;KeHHOMy y^acxxy 
no KpHBo/[HHeHHOH xpaexxopnH ynpyraa ac- 
4)opManH5i npoBo-noMHbix 3.ieMeHX0B xapxaca 
nepexoAHX b njiacxKMecxyra, mxo npHBOAHx k 
neoopaxHMOMy H3MeHeHHio ({DopMbi ycxponcxBa. 

TaxHM oopasoM, AocxasKa AaHHoro xapxaca 
K nopa;KeHHOMy Mecxy B03Mo;KHa xoyibKO no 
xpaexxopint, o^xiiskoh k npHMOft -ihhhh, mxo 




3HaMHTejibH0 cvJKaeT MHcno aHaxoMH^ecKHx 

30H, TAC KapKaC MOr 6bl 6bITb HCnO/Ib30BaH. 

HsBCCTHO eme oaho ycrpoHCTBO ansi 
nozmep>KaHHH npocBera cocyzia h/ih novioro 
oprana (cm. EP N 0221570 A2y 

YcTpoHCTBO npeACTaBJTHeT C060H npoBoyioK- 
HMH KapKac, BhinojiHeHHbiii b stwe jejia 
. B palaeHH h7' Xa'pKac d6pa30BaH " npOBOJioMHMMH 

- SJieMeHfaMH, pacno-noKeHHbiMH no bhhtobom 

' /[HHHH, npMMCM ^B3, npOBOJIOMHblX SJieMeHTa, 
BblXOg^milX H3 OAHOH TOMKH, HMeiOT JieByK) H 

npaByio saxoAHOCTb, 
• npH nepeceMeHHH npoaojiOHHbix 3;ieMeHT0B 

- Mc^ay C060H o6pa3yioTCH psuxn coeaiiHeHHbLX 
Me^y coooii simcck poM6oo6pa3HOH cJ)opMbi, 
6ojibinaH zmaroHajib Ka^KAOw h3 KOTopbix 

- pacnojio^Kena Bnonh o6pa3yK)meH xejia Bpaiae- 
HHsi, a MCHbraaH ocb - Bflo^ib ero HanpasMM- 

B MecTax nepeceMennH npoBOJioHHbie 3Jie- 

- MCHTbl aceCTKO COeSHHeHbl MQTKJP/ COOOH. 

CpeflCTBO flOcraBKH BbimeoraicaHHoro ycr- 
poiicTBa BKjnoMaer peHTreHOKOHxpacTHyio Tpy6- 
Ky, Ha KOTopoH pasMemeH npoBO-rroMHHH 
KapKac. Hjisi npH^KaTHH npoBo;iOHHoro KapKaca 
K peHTrcHOKOHTpacTHOH xpyoKe npeaycMorpena 
eme OAHa xpyoxa, oxsaTbiBaromaH Kapxac no 
ero Hapy^HOH noBcpxHocTH. 

ripH AocraBKe KapKaca k nopa?KeHHOMy 
y^acTKy cocyAa hjth no;ioro oprana cna^ajia 
yaajiiieTCii Hapy^na^ Tpy6Ka, xapKac, ocbo6o^- 
Aaacb, npHooperacT cbok? HCXonHyio (JjopMy noA 
AeHCTBHCM ch;i ynpyrocTH h BaaHMOAeacTByer 
CO CTCHKaMH cocyAa. FEocjie ^ero h3 cocyAa 
vAajiiiKDT peHTreHOKOHTpacTHyio Tpy6Ky, h 
KapKac ycTaHaBJiHBaercsi b nopa^ennoM yna- 

CTKe. 

HocraTOMHO naAe^CHOH h yAo6HOH npcA- 
CTaBJinercH ero AOCTasKa h ycxaHOBKa b 
nopaaceHHOM yMacTKe. OAnaKo HcnoAbsosaHHe 
«ecTKoro coeAHHCHHH (naiiKa, csapKa) npoBO- 
.TOTObix 3;ieMeHT0B B Mecrax hx nepece^eHM 
npeACTaB;LS[eTC5i HenaAe^HbiM scjieACTBHe: 

- B03MO^HOrO npOTeKaHMSI 3/[eKTp0XiIMHMe- 

CKKX npoueccoB b sone naiiKH, hto npHseAer 
K paspyraeHHK) coeAHHeniia, noTepe xapxacoM 
^ecTKocTH H, cjienoBaTCvibHO, ct}yHKUHOHajib- 
Hbix cbohctb; 

- oopasoBaHHH TaK HasbiBaeMoii 30hh 
CBapKH, xapaKTepH3yKDineMC5i oxpynMeHHoii 
CTpyKxypoH Marepnajia, ^to Ae-iaer 3to 
coeAHHeHne onacHbiM c tomkh apeHnsi ero 
pa3pymeHH5i. 

Bbimenepe^HCiieHHbie npHMHHbi npuBOAsiT k 
cHH>KeHiiK> cpoKa 6e3onacHOH 3KcrLiyaTauHii 

yCTpOHCTBa, 

BbiineonHcaHHoe ycrpowcTBO mo;kho hc- 
no^TbsoBaxb ^JlSl noAAep?KaHHa npocsera cocyAOB 
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iiJiH no-nwx opraHOB b AHanasone pasMcpoB or 

3 AO 11 MM. 

B BbiineoniicaHHOM kohctpvkumh Hcno.iib3y- 
KyrcH Marepuajibi, npeACJibHO AonycTHMan 
ynpyrasr Ae<})opMauHii kotophx cocxaBviHeT 
Aec5fXbTe AO;iH npoueaxa. ITpn Heo6xoAHMOCXH 
AOCxaBKH ycxpoiicxBa k nopa^eHHOMv y^acxxy 

no KpHBOilUHeHHOH XpaCKXOpHM B03HHKaeX 

onacHOCXb npeBbinieHHH npeAe.iBHO AonycxHMOH 
ynpyroH Ae^jopMauHH, a caeAOBaxejibHo, npo- 
xeKaHHe npouecca njiacxHuecKOw Aec{)opMamiH 
MaxepHajia KapKaca. 

TaKHM o6pa30M, AOCxaBKa Aannoro KapKaca 
B03M0JKHa xo;ii>KO no xpaeKxopnH, 6;ih3koh k 
npaMOH -iiiHHH, HTo cymecxBCHHO cHH^aex 
B03M0^H0Cxn ero Hcnoyib30BaHHii b pa3Hbix 
aHaxoMHKecKitx sonax. 

nepeceKaioiniieca mc^ay codoh npoBOAOK- 
HHe sjieMenxbi oopaayrox poMOHHecxyK) koh- 
4)HrypamiK5, npa KoxopoH 6ojibmaH ocb poMoa 
pacnOviOKena BAOJib o6pa3yK)meH xe;ia spame- 
HiiH. 3xo npWBOAHX K nOBHmeHHOH oceBOM 

jKecxKocxH KapKaca h k xpaBMaxH3aimH cxchok 
cocynoB n nojiHbix opranoB xopuesHMH 

nOB epXHOCXHiMII. 

PacKpMXHe aaiiBjieHHoro H3o6peTeHH5i 
B ocHOBy H3o6pexeHH5i no.no>KeHa 3aAaMa 
C033aHH5i npoxesHoro ycxpoiicxBa jxn^ noAAep- 
;KaHii5i npocBexa cocyAa lui^ nojioro oprana, b 

KoxopoM 4)opMa H pacno^iojKeHHe a^eex, 

4)opMHpyioDSix'lioBepxHocxb BpamemiH KapKa- 
ca, ooecneMHBajOT 6bi :KecxKocxb nocjieAnero b 
paAnajibHOM HanpaBAeniiH. 

nocxaB;ieHHaii saAana pemaexc^ xcm, ^ixo 
B npoxesHOM ycxpoHCXBe UJisi noAAep^KaHHH 
npocBexa cocyAa hjih nojioro oprana, npeACxaB- 
jiHKJUieM C060H npoBO>iOMHbm xapKac b cfjopMe 
xejia BpameHHH, corjiacHo ii3o6pexeHHK3 noBep- 
xHocxb xejia BpamteHHH xapKaca b passepxKe 
o6pa30BaHa mho^kccxbom paAOB coeAHHCHHbix 
Me>KAy C060H g^ieex, KajKAasi h3 Koxopbix 
o6pa30BaHa AByMsi coeAHHeHHbiMH Me>KAy co6oh 

CBOHMH BeXBSIMH U-o6pa3HbIMH npOBOJIOUHblMH 

3/reMeHxaMH, cijopMiipyionmMH npH6jiH3HxejibHO 
osa-i, oo.-ibinaH ocb Koxoporo pacnojio^Kena 
BAOvib Hanpas-xHKjmeH xena BpameHHK, a 
MCHbrnaa ocb - BAO.ntb ero oopaayromeii, npH 
3X0M sinevLKa Ka^Aoro noaieAyKunero psma 
CMemena oxHOCuxe-ibHo HMeiiKii npeAbiAytnero 
psua BAO.TB HanpaBAflromeft xe-ia spameHUH na 
1/2 A.TOHbi oo-Tboieii ocn oBa-ia, a b n-iocKOCXH, 
nepneHAincy.iHpHOH npoAOjibHon och KapKaca h 
npoxoAsinieH ^epes bcxbh U-o6pa3HKx npoBO- 
.noMHHx 3-ieMeHxoB OAHoro psiAa, ceMeHHe 
npeacxaB-i5iex coooit saMKHyxHii KOHxyp. 

TaKoe KOHCxpyKxuBHoe Bbino.nHeHHe ycx- 
poHcxsa ooecneMHBaex xcecTKocxb Kapxaca b 
paAuajibHOM HanpaBJieHHH npn AeMCXBiiii BHcm- 
HHX CAaa^iKBarornHX ch/i. xax xax ce^eHwe 



2120253 



KapKaca n;i0CK0CTbio, nepncHAHKyjiapHOH ero 
ocii H npoxozY5imeM uepea BersM U-o6pa3Hbix 
npoBO/ioHHbix aiieMCHTOB oflHoro paaa, npcA- 
cras/iiieT co6oh aaMKHyxwH KOribueoopaaHbiH 
KOHxyp. 

ripH B03AeiicTBHn BHeuiHero CAaa-nHBarome- 
ro yciuiHH Ha KO-Tbueo6pa3HHH KOHxyp nocjie^- 
HHH OKasbiBaeTCii, no cymecTsy, j3aBHpMepjio 
Harpy^eHHbiM. 

ETpHU^eHeHHe werHoro micna U-o6pa3HBix 
npoBOJiouHwx sjieMCHTOB, coeAHHeHHfcix MeyK^y 
coooH, ooycjiaBJiHBaer bosmo^khoctb nsMQuemisi 
OCeSOM ^eCTKOCTH ycTpoMCTBa nyTCM sapbHRO- 
BaHHK cyMMapHOH njiomaflH ce^eHHs npoBOJiOM- 
Hbix 3/ieMeHTOB KapKaca. 

BapbwpyH tocjIOM U-o6pa3Hbix npoBOJio^- 

HblX 3jieMeHTOB KapKaca, M0«H0 OnTHMaJIbHO 

nozrooparb ocesyio ;KecTK0CTb nocjieAHero, mto 
nosBOjifler MWHHMa-nbHO xpaBMiipoBaTb cTeincy 
cocyAa njin nojioro oprana, a xaK^e HMerb 
MHHirMajibHHH pasMcp nyHKUHOHHOrO OTBep- 

CTHfl. 

BhimeonHcaHHbie bo3mo;khoctii HSMeHeHHK 
oceBoii H panHajibHOH ^cctkocth xapxaca 
nos^ojisiiOT nocjieAHCMy 3c{)ct}eKTiiBHO Bbinoji- 
HflTb (JjyHKmiK) noAAep^aHHa npocsera cocyaa 
nojioro oprana b ;ik36om AHanasone hx 
THnoB-pa3MepoB, nanpHwep ot AHaMcrpa 3 mm 
AO AHaMerpa ..50 mm, a raK^e obixb 
npHMCKHMbiM B p.asmiHHBix aHaXpMHMeCKHX 
30Hax cocyAa Hjm nojioro opraaa. TaKoe 
KOHcxpyKXHBHoe BMnojiHCHHe ycxpoHCXBa no- 
3BOviHex ero npHMeHOTb jinsi yAep^KaHHJi 
xpoM6oB B KaMecxse Cava-(J)HJibxpa. 

Hcno;ib30BaHHe U-o6pa3Horo npoBOJio^Horo 
3/ceMeHxa Aaex bosmoskhocxb b mnpoKHx 
npcACJiax H3MeHHXb ocesyio h paAHajiBHyro 
;KecxKocxb KapKaca nyreM^HSM^HenHfl 
npOBO/iOMHoro 3/reMeHxa, He npeBbimaH npH 
3X0M npeAe/EbHo AoiiycxHMyio Ae4)opMauHio ero 
MaxepHajia sa c^ex HSMeneHH^ paaHyca 

KpHBH3HbI U-o6pa3HOrO npOBOJIOMHOFO SJieMeH- 

xa. 

HeooxoAHMo, hxo6m xa^aa Bexsb U-o6- 
pasHoro npoBo-ioHHoro SjieMCHxa npHnaA^ie^Ka- 
na AsyM a^eHxaM cocezmnx pmob, xpoMe 
nepBoro h noc^xeAHero pnAa xopuesoM noBepx- 

HOCXH. 

BbimeornicaHHMe KOHCxpyxxHBHbie ocooch- 

HOCXH yCTpOHCXSa n03BOvl5IK)X BbmOjIHKXb 
KapKaC C nOABH^KHHM COCAHHeHHeM HMcex 

Me»:ay cooom, mxo noBhimaex naAOKHOCXb 
xapxaca h yBe-iHTOsaex cpoK ero SKcnnyaxa- 
UHH. Taxoe KOHcxpvKXHBHoe BbinojineHHe 
ycxpoHCTBa nosBo.iaex nocieAHeMV Jiywme 
npHcnocooHXbCfl k reoMexpwM cocyna hjim 
novioro oprana. 

KpaxKoe onHcamie Hepxe^xefi 



Aero H3 



CyiAHOcxb Hacxo5imeryti3o6pexeHHJi cxanex 
6ojiee noHflxna H3 cjieAyiomux xoHxpexKbix 
npiiMcpoB ero BbinojiHCHH^r h Mepxe^Kew, na 
Koxopbix Ha cfiHr.l cxeMaxiiMecKM ii3o5pa;KeHO 
npoxesHoe ycxpoHCxao ansi nozmep^anHH npo- 
CBexa cocyAa hjth nojioro oprana corjiacHO 
H3o6pexeHino, b H30MexpHH; na ct)Hr.2 
pasBepxKa noBepxHocxH KapKaca corjiacHO 
H3o6pexemuo, b yBejiHMeHHOM Macmxa6e; na 
4)Hr.3 - paapes III-III ^nr.l; aa d^mA 
cxeMaxHMecKH H3o6paacaex AOcxaBjxsnomee ycx- 
poiicxBO c KapxacoM cor;iacHo H3o6pexeHHio, 
npoAOJTbHbiii pa3pe3; na cJ}Hr.4a - Kapxac 
comacHO H3o6pexeHHio, b H30MexpHH, npH 
ycxanoBKe ero b oeApennoH apxepHw; na c}}Hr.5 
- pa3BepxKa noBepxHOCxH Kapxaca cor^iacno 
H3o6pexeHHro, Bapnanx BbinoiraeHHa cocAHHe- 
HUH sMeex Me«Ay co6oh b ysejiMMeHHOM 
Macmxa6e. 

rXpHMepbi ocymecxBjieHHH H3o6pexeHiiH 
npoxesHoe ycxpoHCXBO jiJisi noziAsp^KaHHs 
npocBexa, nanpiiMep 6eApeHH0H apxepHH, 
BwnoTiHeHHoe cor-nacHO n3o6pexeHHio, npeA- 
cxaB/LHex co6oH npoBOJiO MHbiH Kapxac 1 (cJ^Hr.!) 
B cj}opMe TQna BpameHHH, nanpHMep b 4)opMe 
UHitKHApa. 

UHjiiiHApHMecKaa noBepxHOCXb KapKaca 1 b 
pasBepxxe o6pa30BaHa mho^cbcxbom p5iaob, 
coeAHHeHHMx MCJKAy co6oH OTeeK 2 ((t)Hr.2). 
Ka:KAaa snemca 2 oopasosana AsyMH U-o6pa3- 

HblMll npOBOJIOHHMMH S^ICMeHXaMH 3, coeAH- 
HeHHblMH MeaCAy COOOH CBOHMH BCXBHMH 3a, 

3b H ct)opMHpyK5mHMH npH6jiH3HxejcbHO osaji, 
6ojibraa5i ocb Koxoporo pacnojio^eaa BAOJib 
HanpaBvifnomeii i^H^iHHApa, a MeicbmaH ocb - 
BAOvib ero oopasyiomeii. 

5IweHKa 2 Ka»:Aoro nocjieAyromero p^Aa 
CMemeaa oxHocHxe-rn>Ho 5rqeiiKii 2 npeAi>iAyinero 
pHAa BAOJTb HanpaBJiHiorAeii mi/CHHApa aa 1/2 
A;iHHbi 6ojn»meH och OBajia. 

Kaay^aH BexBb 3a vum 3b U- o6pa3Horo 
npoBOJiOMHoro 3;ieMeHxa 3 npHHaAjTe)Kiix abvm 
H^ieiiKaM 2 coceAHHx phaob, KpoMe nepBoro h 
nocjieAHero phaob. CeMCHHC xapxaca 1 b 
luiocKocxH, nepneHAHxyjinpHOH ero npoAOJibHOM 
ocH H npoxoA^imeH ^epes Bexdn U-o6pa3Hbix 
npoBO/iOMHiix 3/ieMeHxoB 3 OAHoro psma, 
npeACxaBJiaex coooh 3aMKHyxHH KOHxyp 4. 

Ceqeniie npoBO-TioMHoro 3vieMeHxa 3 npcA- 
cxaB.xaex coooh Kpyr (4)Hr.3). ripoBO-^TOMHbiw 
SvieMCHx 3 H3roxoB;ieH H3 cmiaBa xiixaH-aH- 
Kejib," ^ npoCTwiaroiiiero 3(jDct)eKx ' 3anbMHHaHiifl 

4)OpMbI. TeXHOJIOrHMeCKH B03MO^HO STqeMKH 2. 

KapKaca 1 oopasoBaxb nyxe>L. ;KecxKoro cpeAH- 
HCHHii BepmHH BO,iHOo6pa3Hbix npoBo-noqHbix 
s.ieMeaxoB. 

YcxaaoBKa BhimeonHcaHaoro ycxpowcxsa b 

6eApeHHyK) apxepnio A nponcxoAnx cicAyKunHM 
o6pa30M. I[ocxaB--i5iiomee ycxpoiicxso 5 (ct5Mr.4) 
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BKjiioiiaeT rro-nyio pcHTreHOKOHTpacTHyio Tpy6- 
Ky 6, B no/iocTH kotopoh pa3MerneH nojibiH 
TOiiKaTe^ib 7 CO oitokom 8. 

B noTiocTH 9 TOJiKarejiH 7 pasMemeHbi ^sa 
ynopa 10 b bhhc munmupnnecKHx najihixen, 
JKCCTKO CBHsaHHbrx c nep^aTe-TieM 11, pasMe- 
meHHbiM Bzio-?ib npoAOTibHOH OCH mTOKa 8. 
PaccTOHHHe Me^ziy KpaHHHMH xoMKaMH ynopoB 
10, no cymecTBy, cohsmcphmo c BHyrpeHHHM 
zniaMerpoM rojiKZLTejisi 7. flep^KaTCJib 11 
ycTaHOBwien c BOSMOJKHOCTbK) npoAO-?ibHoro 
nepeMciqeHM. 

KapKac 1 3aKpen;i5iioT na ynopax 10 
zrepacaxeJiH 11 nocpeflCTsoM ymeK 12 (cJjHr.l), 
OAexbix Ha ynopbi 10. ZlepjKaTejib 11, Hecymnfi 

KapKac 1, c{)HKCHpyK)T OTHOCHTClbHO IHTOKa 8. 

Zlajxee ditok 8 bboaot b peHrreHOKOHTpacTHyio 
xpyoKy 5, npH 3tom npoHCxoziHT BhiTflraBaHHe 
KapKaca 1 B^ojii nponoyibHOH ocn peHxreHo- 
KOHxpacTHOH Tpy6KH 5 3a CMCT npwo6peTeHH5i 
npoBOjiOMHbiMH SjieMeHTaMPi 3, oopasyioiiiHMH 
KapKac 1, 43opMbi, 6jin3K0^ k npsMoii .thhhh, 
KOTopyK) saxcM Hepes nyHKUHOHHoe OTBepcTHe 
nojBoaflT K nopa^KCHHOMy y^acTKy 6eMpeHH0H 
aprepHH A. 

Xnpypr, BoszieHCTBya ^epes ihtok 8 na 
KapKac 1, BbiBOAHT nocneiiHHH h3 penrreHo- 

KOHXpaCTHOH Tpy6KH 5. ITpH 3TOM npOHCXOAHT 

B3aHM0zieHCTBHe npoBOJioiJHbix a/reMCHTOB 3 
ycxpoHCTBa c xokom kpobh. JJou AeHcxBKeM ee 
xeMnepaxypw npoHcxo^Hx aarpea npoBOJioqHHx 
sjieMenxoB 3 ycxpoHcxBa h nocjiez^nee "scno- 

.MHHaex" CBOK3 HCXOAHyiO cjDopMy. " 

BoccxaHOB jieHiie"* " HCx6SHb¥'**~$opMH npoHC- 
xoanx nocjxeAOBaxejibHO nyxeM cjjopMHpoBaHHH 
B niiocKocxH, nepneHZTHKyjiiipHOH och ycxpoH- 
cxsa, saMKHVToro KO/ibaeo6pa3Horo KOHxypa 4; 
noCrieAHHH BsaHMozreiicxByex co cxcHKaMH 
SeapcHHOH apxepHH A (ct)Hr.4, 4a), coxpanM 
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HeH3MeHHbiM ec npocBex h noBxopHH ee 
reoMcxpHK) 3a cmcx MaKCHMavibHow paflHajibHow 

^KeCXKOCXH H OnXIIMa^bHOH OCeBOM ;KeCXKOCTH 

KapKaca 1 (cJjHr.l). 

riocie 3xoro npoHcxoziHx oxcoeziHHeHiie 
ycxpoHcxBa ox ynopoB 9 aep^Kaxe^iH 11 h 
aocxaB;iHK)Eaee ycxpowcxso 5 Bbisoziflx h3 
opraHH3Ma. 

BbimeoniicaHHbie KOHcxpyKXHSHbie oco6eH- 
HocTH ycxpoHCTsa no3B0jiKK)T AOCxaByiHXb ero 
K nopa>KeHHONfy y^acxKy wepes MiiHHMavibHoe 
nyHKUHOHHoe oxBepcxiie. 

rTpnMep Bbino-fiHeHHH ycxpoHCXBa njisi 
nozu?ep;KaHH5i npocBexa, nanpHMep, HH^Heii 
nojioH BCHbi anajionmeH onncaHHOMy BHme 
ycxpoHcxBy. Ox.in^ne COCXOHX B Ct)OpMHpOBaHHH 
AT^eeK 2 KapKaca 1. 

riepBaH napa hpobojiomhhx 3;ieMeHxoB 

npOXHBOnOwXO;KHOH 3aX0ZlH0CTH BMXOAHX H3 

oixkoPl xoMKii B ((i)Hr.5), a BTopan napa 

npOBOJIOHHblX SJieMCHTOB npOXMBOnOJIO^HOH 
3axOAHOCXH BblXOZmX H3 ZipyrOH TOWH C, 

CMenieHHOH oxHOCHxe;ibHo nepBOH siioyib na- 
npasjiHiomeH mvinmpa Ha 180". npn 3xom 
npoBO-noHHbie s-ieMenx coeiiHHeHbi MQ7K^y co6oh 
CBOHMH KopoTKHMH oxpesKaMH, o6pa3y5i no- 
ZTBH^Hoe coeznrHeHHe. 

YcxaHOBKa BbiineonHcaHHoro ycxpoHcxBa b 
hh;khk}K) no-rT3nEO seny nponcxoOTx anajiorHMHo 
ero ycxanoBKe b 6e/ipeHHyK) apxepmo A. 
iJocxaBKV KapKaca 1 k nopa;KeHHOMy y^acxKy 
ocymecxBJiinox onHcaHHbiM Bbime AOcxaBjisno- 

niHM yCXpOHCXBOM ((j5Hr.4). 

YKasaHHoe ycxpoiicxBo, coxpaHHii neiiSxMeH- 
HbLM npocsex cocyzia h noBxop5i5i ero reoMex- 
pmo, HMeex noBbimeHHyro AO-iroBe^Hocxb H3-3a 
noziBH^Horo coeanHeHiiii npoBOJiouHHX SvIcmch- 
xoB Me:K4y coooh. 



OOPMYJIA H30BPETEHHH 



1. npoxesHoe ycxpoHcxBo a^ih nozmep>KaHH5i 
npocsexa cocyja njin noiioro oprana, HMeramee 
yMCHbnieHHMH ^naMexp npn BBeaenHH nepes 
xpy6Ky KJivL noOTOAiiniHH Kaxexep, co^ep^Kamee 
npoBOJiOHHbiH KapKac b bhuc sjiacxHMHoro xejia 
xpyoMaxoii (}3opMbi, oopasyKDmerocii b pasBcp- 
XKe MHOrMMH pHuaMH coeziHHeHHbix Me^iiy 
cooori HMeeK, npHMCM Ka;KAaH h3 HHecK 
coaep;KHx ABa U-oopasHHX npoBo.iowHbix 3jie- 
MCHxa, cbopMHpyroniHx cosMecxHo zrpyr c 
jpyroM npn6;iH3Hxe.7bHo yA/riiHeHHbiM OBan c 
oo.ibcneH ocbK) h MeHbineH ocbra, npn 3xom 
CMe;KHbie flmeiiKH b coceziHKx psnax CMemeHbi 
Ha no^ioBHHy oojibmeii och osxia no oxHoine- 
HHK3 zrpyr k ^pyry e nanpaBJieHmi odbmcH 
OCH H CMemeHhi na MenbrnvKD ocb osana no 
oxHoineHHra zipyr k japyry b Hanpas/ieHiiH 



MCHbineH OCH, omjiUHafou^eecsi tcm, uto 
6o.'ibniaK ocb OBa^ia HanpaB^iena no OKpy^HocxH 
rpyoMaxoro xejia, a MCHboiaH ocb napajuiejibna 
ocesoMy HanpaBJieHiiK) ynoxvismyxoro xpy6iiaxo- 
ro xejia, xaK htq no MeHbrneil Mepe b oahoh 
n^-rocKocTH, nepneHAHKv.iiipHOH oceBOMy na- 
npasvieKHK) xpyo^axoro xe-ia, xnnHHHbrpi pan 
saMKHyxHx 5iKeeK coAepjKHx no MeHbrnew Mcpe 
ozTJiH 3aMKHyxbiH HMciomHH KO-TbuesyK) (JiopMy 

U-o6pa3HbIH npOBO.lOHHblH 3jTeMeHX B 3XOM 

psmy H Kxo CMexHbie simquku b ynoMnnyxoM 

PH-Iy COeAHHCHbl MOKZiy C060PI niOKHM o6pa30M 

y npoxoAKmeH b occbom nanpaB-aenHH nacxH 

U-o6pa3HbIX npOBOJTOHHblX 3jieMeHXOB. 

2. YcTpoHCXBO no n.l, omjiuHa/ou^eecsi 
xe.M, qxo y3ejT rnoKoro coeanHeHHfl MC^Kay 
CMe;KHbiMH anejiKaMH OAHoro p^a Bbino-iHCH 
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nyTCM HaMOTKH BsaHMocBHsaifHfaix nap, npoxo- 
A5imMx B occBOM HanpasiieHHH MacTew, no 
MeHbraeii Mcpe o^hh bhtok na flpyroii. 

3. ycrpoMCTBO no n.I mm 2, omjiuHaio- 

U^eeCJl TCM, MTO U-o6pa3HbIM npOBOJIOMHbIM 

3;ieMeHT o6pa30BaH abyma oraejibHHMH npoBo- 
;iOMKaMH, Ka^K^ast h3 kotopmx cTyneHeo6pa3HO 
no cymecTBy b bhac cnnpajiH npoxoOTT nepes 

4. ycrpoHCTBO no n.3, omjiunaiou^eecsL 

TCM, ^ITO ABC OTAeJIbHHC npOBOvlOMKH HaMOTaHH 

no MeHbraew ^Mepe na oahh bhtok BOKpyr ^pyr 
apyra y Hnyn^ea b ocbbom HanpasjienHH nacxH, 
KOTophie o6pa3yKDT yaeji U-o6pa3HMx a^eeK. 
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5. YcTpoHCTBO i!^^io6oMy H3 nn. 1-4, 
ontJLUHa/ouieecji tcm, mto npOBOjioxa Bbinoji- 
HCHa H3 cmiaBa, aanoMHHaiomero (|>opMy, 
ACMOHCTpHpyKDmero CBOMCTsa no aanoMHHaHHio 

CjjOpMbl npn TepMHMCCKOH aKTHBauHM, npcAnoH- 
THTejibHO H3 cn-TiaBa Ni - Ti. 

6. ycrpoHCTBO no iiio6oMy h3 nn. 1-5, 
oniJiuHa/ou^eecJi tcm, mo npoBO/tOKa Bunoii- 
Hena hs cniiaBa, sanoMHHaiomero (t}opMy, 
ACMOHCTpHpyiomero cynepsyiacTHMHbie cbohct- 
sa, npeOTOMTHTCJibHo H3 crniasa Ni - Ti. 
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